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FINAL ACTION 

Status of the Claims 

1 . This action is in response to papers filed 7 October 2008 in which claims 1,11, 
24 were amended and claims 34-39 were added. The amendments have been 
thoroughly reviewed and entered. The previous rejections in the Office Action dated 8 
July 2008 are maintained. Applicant's arguments have been thoroughly reviewed and 
are discussed below. New grounds for rejection, necessitated by the amendments, are 
discussed. 

Claims 1-4, 8-19, 21-24 34-39 are under prosecution. 

Claim Objections 

2. Claims 34, 36 and 38 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. Claims 34, 36 
and 38 depend from Claims 1,11 and 24 respectively. The claims define the methods 
of Claims 1,11 and 24 as "a method for in situ fabrication of said chemical array". 
Claims 34, 36, and 38 do not add or define any method steps so as to further limit the 
methods of Claims 1,11 and 24. Therefore, the new claims do not further limit the 
independent claims. 



Claim Rejections - 35 USC § 103 
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3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-4, 8-19, 21-24, 34-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Webb et al (GB 2344716, published 2 April 2001) in view of 
Blanchard (U.S. Patent No. 6,419,883, issued 16 July 2002). 

Regarding Claims 1 , 1 1 , 24, Webb et al disclose a method of fabricating a 
chemical array of biopolymeric ligands, said method comprising: (a) determining a 
chemical array layout in which each feature in said chemical array layout has a size that 
is chosen based on its biopolymeric ligand composition; and(b) fabricating said 
chemical array of biopolymeric ligands according to said chemical array layout wherein 
said fabricating is accomplished with a fluid drop deposition device, wherein said fluid 
drop deposition device comprises at least one deposition head and said fabricating 
comprises modulating the applied activation signal for each ejector of said at least one 
deposition head to produce said features, wherein said deposition head is under the 
control of a processor and said method comprises transmitting said feature sizes to said 
processor, whereby said processor performs said modulating based on 
said feature sizes to correct feature size (Fig. 16-19, pages 30-35), and wherein at least 
one of the fluids dispensed from said fluid drop deposition device is a monomer for in 
situ synthesis of a polymer array (page 8, first paragraph). 
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Webb specifically teaches the method is used for in situ synthesis, but is silent 
regarding the monomer solution. However, in situ synthesis via fluid deposition of 
phosphoramidite was well known and routinely practiced in the art at the time the 
claimed invention was made as taught by Blanchard who teaches the most preferred 
monomer for in situ synthesis is a phosphoramidite (Column 14, lines 42-45). It would 
have been obvious to one of ordinary skill in the art at the time the claimed invention 
was made to apply the phosphoramidite of Blanchard to the in situ synthesis of Webb. 
One of ordinary skill in the art would have been motivated to do so with a reasonable 
expectation of success and for the benefit of using the most preferred components for in 
situ synthesis as taught by Blanchard (Column 14, lines 42-45). 

Regarding Claim 2, Webb teaches the method wherein the spots have different 
size (Fig. 16-19). And Blanchard teaches the method wherein the spots have different 
size (Column 9, lines 44-45). 

Regarding Claim 3, Webb teaches the method wherein the features are of the 
same composition i.e. at least some of the fluid droplets will contain different 
polynucleotides. Hence, some of the droplets will have the same (page 4, lines 1 5-1 6). 
And Blanchard teaches the method wherein the features are "of the same composition" 
e.g. nucleotides making up the oligonucleotide probes (Columns 13-14). 

Regarding Claim 4, Webb teaches the method wherein the features are of 
different composition i.e. at least some of the fluid droplets will contain different 
polynucleotides (page 4, lines 15-16). And Blanchard teaches the method wherein the 
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features are of different composition e.g. differing arrangement of nucleotides making 
up the oligonucleotide probes (Columns 13-14). 

Regarding Claim 8, Webb teaches the method wherein the ejector is a 
piezoelectric pump (page 15, lines 10-12). And Blanchard teaches the method wherein 
the ejector is a piezoelectric pump (Column 5, lines 1-2). 

Regarding Claim 9, Webb teaches the method produces a nucleic acid array 
(Abstract). And Blanchard teaches the method produces a nucleic acid array (Column 
6, lines 6-30). 

Regarding Claim 10, Webb teaches the method produces a peptide array (page 
8, last paragraph). And Blanchard teaches the method produces a peptide array 
(Column 6, lines 6-30). 

Regarding Claim 12, Webb teaches the method providing a modulated waveform 
based on desired (i.e. corrected) feature size (page 30-35). 

Regarding Claim 13-19, Webb teaches the method wherein modulated 
waveforms are provided to each orifice based on target drive pattern when compared to 
actual drive pattern. From this comparison, the waveform to each orifice is modulated 
based on programmed instructions to produce desired spot size (page 30-35 and Fig. 
16-19). 

Regarding Claim 21, Blanchard teaches the method deposits droplets of 
phosphoramidites and activator (Column 13, line 40-Column 14, lines 67) wherein the 
dispenser provides the defined reagents accurately for simple and direct synthesis 
(Column 10, lines 28-45). 
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Regarding Claim 22, Webb teaches the method produces a nucleic acid array 
(Abstract). And Blanchard teaches the method produces a nucleic acid array (Column 
6, lines 6-30). 

Regarding Claim 23, Webb teaches the method produces a peptide array (page 
8, last paragraph). And Blanchard teaches the method produces a peptide array 
(Column 6, lines 6-30). 

Regarding Claims 34, 36, 38, Blanchard teaches the method is for in situ 
synthesis of the chemical array (§ 5.5.1 and Example 2). 

Regarding Claims 35, 37, 39, Webb teaches the method wherein the layout is 
determined prior to array fabrication (paragraph spanning pages 30-31). Blanchard 
teaches the method wherein determining the layout occurs prior to fabrication (Column 
34, lines 1-4). 

Response to Arguments 

5. Applicant argues that Webb teaches error detection but does not teach 
determining a chemical layout in which feature size is chosen based on its composition. 
Applicant further argues that Blanchard is cited only for the disclosure of 
phosphoramidites and from this Applicant asserts that Webb and Blanchard fail to teach 
all elements of the invention as claimed. The arguments have been considered but 
are not found persuasive. As cited above, Webb specifically teaches chemical layout 
(i.e. target drive pattern) which includes the "instructions for driving the apparatus 
components as required to form the target array (which includes target locations and 
dimensions for each spot )" (paragraph spanning pages 30-31 , emphasis added). 
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Hence, Webb specifically teaches that a chemical array layout is determined prior to 
array fabrication as claimed. Furthermore, as Applicant notes (page 1 0. If 4 of the 
response), Blanchard teaches layout determination (Column 34, lines 1-4). 

It is maintained that the cited art teaches all the elements of the invention as 
claimed. 

6. Claims 1-4, 8-19, 21-24, 34-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Blanchard (U.S. Patent No. 6,419,883, issued 16 July 2002) and 
Hirota et al (U.S. Patent No. 6,753,144, filed 21 June 2001). 

Regarding Claims 1 , 1 1 , 24, Blanchard teaches a method similar to that of Hirota 
comprising determining a chemical layout based on composition to be produced i.e. "the 
name of an oligo specification files storing the geometry of the desired patterns to be 
deposited in a particular wafer" (Column 34, lines 1-4). Blanchard further teaches 
fabricating the array using a fluid drop deposition device comprising at least one head 
wherein the deposition is under control of the processor (§ 5.5.2) and wherein at least 
one fluid comprises a phosphoramidite (Column 13, line 40-Column 14, lines 67). 
Blanchard further teaches the resulting features have differing sizes (Column 9, lines 
44-45). The teaching of Blanchard differs from the claimed invention in that the 
reference does not specifically teach modulating the deposition head to dispense 
differing volumes to thereby produce the differing sized features. 
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However, the waveform modulation to dispense differing volumes and produce 
spots of differing sizes was well known and routinely practiced in the art at the time the 
claimed invention was made as taught by Hirota et al (Column 12). 

Both Blanchard and Hirota use waveform modulation of inkjet dispense heads to 
dispense reagents onto the support. Hence, it would have been obvious to one of 
ordinary skill in the art at the time the claimed invention was made to apply the 
waveform modulation of Hirota to the deposition of Blanchard to thereby produce spots 
of differing sizes desired by Blanchard (Column 9, liens 44-45). One of ordinary skill in 
the art would have been motivated to do so with a reasonable expectation of success 
based on the well known technique of waveform modulation as taught by Hirota 
(Column 12). 

Alternatively it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to modify the deposition of Hirota by using the 
phosphoramidite solution and in situ synthesis of Blanchard. 

Hirota et al disclose a method for fabricating an array of biopolymers with 
different feature sizes (Fig. 14), the method comprising modulating a waveform to at 
least one orifice ejector (discharge port, #54, Fig. 6) to dispense volumes of fluid from 
the orifice wherein the volume is based on modulated waveform (Column 1 1 , lines 62- 
Column 12, line 45, Fig. 9). 

Hirota et al teach the method wherein the fabrication is via fluid drop deposition 
(Column 12, lines 13-45) wherein the fluid deposition uses at least one head and 
comprises modulating an activation signal for each ejector (Column 12, lines 13-45) and 
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wherein the deposition is completely controlled to produce drops of desired and differing 
size (Column 12, lines 26-45) wherein the array is fabricated by desired arrangements 
(Abstract, Column 4), which clearly suggests a planned layout is provided prior to 
fabrication and using a processor for complete control, but the reference is silent 
regarding use of a layout and processor. 

However, array layout and programmed deposition for array fabrication was well 
known and routinely practiced in the art at the time the claimed invention was made as 
taught by Blanchard (§ 5.5.2). Blanchard teaches software and hardware used to 
provide waveform signals for fabricating the array thereby providing a fully automated 
and efficient system for array fabrication (Column 3, lines 50-55 and Column 4, lines 19- 
50). It would have been obvious to one of ordinary skill in the art at the time the 
claimed invention was made to apply the programmed synthesis of Blanchard to the 
array construction of Hirota et al. One of ordinary skill in the art would have been 
motivated to do so with a reasonable expectation of success and for the added benefit 
of providing a fully automated and efficient system for array fabrication as taught by 
Blanchard (Column 3, lines 50-55 and Column 4, lines 19-50). 

Hirota et al teach the method produces a nucleic acid array (Column 6, lines 36- 
40) but the reference does not teach in situ synthesis using phosphoramidite fluid. 
However, in situ synthesis was well known and routinely practiced at the time the 
claimed invention was made as taught by Blanchard. 

Blanchard teaches the method deposits droplets of phosphoramidites (Column 
13, line 40-Column 14, lines 67) wherein the dispenser provides the defined reagents 
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accurately for simple and direct synthesis (Column 10, lines 28-45). It would have 
been obvious to one of ordinary skill in the art at the time the claimed invention was 
made to apply the in situ synthesis of Blanchard to the device and method of Hirota et 
al. One of ordinary skill in the art would have been motivated to do so for the expected 
benefit of simple and direct synthesis of probe spots having differing sizes as desired by 
Hirota et al. 

Regarding Claim 2, Blanchard teaches the method wherein the spots have 
different size (Column 9, lines 44-45). And Hirota et al teach the method wherein at 
least two features have different size (Fig. 14). 

Regarding Claim 3, Blanchard teaches the method wherein the features are of 
the same composition e.g. nucleotides making up the oligonucleotide probes (Columns 
1 3-1 4). And Hirota et al teach the method wherein the two features of different size 
have the same probe composition (Fig. 14B). 

Regarding Claim 4, Blanchard teaches the method wherein the features are of 
different composition e.g. differing arrangement of nucleotides making up the 
oligonucleotide probes (Columns 13-14). And Hirota et al teach the method wherein 
the two features of different size have differing probe composition (Fig. 14A). 

Regarding Claim 8, Blanchard teaches the method wherein the ejector is a 
piezoelectric pump (Column 5, lines 1-2). And Hirota et al teach the method wherein 
the ejector is a piezoelectric ejector (Column 1 1 , lines 20-24). 
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Regarding Claim 9, Blanchard teaches the method produces a nucleic acid array 
(Column 6, lines 6-30). And Hirota et al disclose the method fabricates a nucleic acid 
array (Column 6, lines 30-45). 

Regarding Claim 10, Blanchard teaches the method produces a peptide array 
(Column 6, lines 6-30). 

Regarding Claim 12, Blanchard teaches the method produces spots of differing 
size (Column 9, lines 44-45). And Hirota et al teach that multiple spots of different 
sizes are produced via deposition of different volumes, which is controlled by voltage 
waveform (Column 11, lines 13-35). 

Regarding Claim 13, Hirota et al disclose the method wherein the sample 
reservoirs are aligned above the discharge ports, each to discharge differing fluids 
(Column 10, lines 10-20) and further exemplify spots of different size having the same 
composition (Column 15, lines 24-35, Fig. 14B). Hence, the reference anticipates 
deposition of spots having different size from the same orifice. 

Regarding Claim 14, Hirota et al disclose the method wherein the sample 
reservoirs are aligned above the discharge ports, each to discharge differing fluids 
(Column 1 0, lines 1 0-20) and further exemplify spots of the same size having the same 
composition (Column 15, lines 8-23, Fig. 14A). Hence, the reference anticipates 
deposition of spots having different size from a different orifice. 

Regarding Claim 15, Blanchard teaches the method produces spots of differing 
size (Column 9, lines 44-45). Hirota et al disclose the method wherein the dispensers 
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deposit spots of different volume based on waveform applied to each dispenser 
(Column 12, lines 13-35). 

Regarding Claim 16, Hirota et al disclose the method wherein differing 
waveforms are applied to a dispenser for dispensing different volumes from the same 
dispenser (Column 12, lines 13-45). 

Regarding Claim 17, Hirota et al disclose the method wherein differing 
waveforms are applied to each dispenser for dispensing different volumes from the 
different dispensers (Column 12, lines 13-45). 

Regarding Claim 18, Blanchard teaches the method wherein deposition is 
controlled by waveform activation of the ejector (Column 33, lines 58-67). And Hirota 
et al disclose the method wherein the modulating step includes an activation signal 
(Column 12, lines 13-17). 

Regarding Claim 19, Blanchard teaches the method wherein the activation is 
controlled by software and program database (§ 5.5.2). 

Hirota et al disclose a method of Claim 1 1 for fabricating an array of biopolymers 
with different feature sizes (Fig. 14), the method comprising modulating a waveform to 
at least one orifice ejector (discharge port, #54, Fig. 6) to dispense volumes of fluid from 
the orifice wherein the volume is based on modulated waveform (Column 1 1 , lines 62- 
Column 12, line 45, Fig. 9) and further teach the method wherein the modulating step 
includes an activation signal (Column 12, lines 13-17) wherein the deposition is 
completely controlled to produce drops of desired and differing size (Column 12, lines 
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26-45), which clearly suggests using a database/processor for complete control, but the 
reference is silent regarding use of a database. 

However, programmed deposition for array fabrication was well known and 
routinely practiced in the art at the time the claimed invention was made as taught by 
Blanchard (§ 5.5.2). Blanchard teaches software and hardware used to provide 
waveform signals for fabricating the array thereby providing a fully automated and 
efficient system for array fabrication (Column 3, lines 50-55 and Column 4, lines 19-50). 
It would have been obvious to one of ordinary skill in the art at the time the claimed 
invention was made to apply the programmed synthesis of Blanchard to the array 
construction of Hirota et al. One of ordinary skill in the art would have been motivated 
to do so with a reasonable expectation of success and for the added benefit of providing 
a fully automated and efficient system for array fabrication as taught by Blanchard 
(Column 3, lines 50-55 and Column 4, lines 19-50). 

Regarding Claim 21, Blanchard teaches the method deposits droplets of 
phosphoramidites and activator (Column 13, line 40-Column 14, lines 67) wherein the 
dispenser provides the defined reagents accurately for simple and direct synthesis 
(Column 10, lines 28-45). 

Regarding Claim 22, Blanchard teaches the method produces a nucleic acid 
array (Column 6, lines 6-30). And Hirota et al disclose the method fabricates a nucleic 
acid array (Column 6, lines 30-45). 

Regarding Claim 23, Blanchard teaches the method produces a peptide array 
(Column 6, lines 6-30). 
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Regarding Claims 34, 36, 38, Blanchard teaches the method is for in situ 
synthesis of the chemical array (§ 5.5.1 and Example 2). 

Regarding Claims 35, 37, 39, Blanchard teaches the method wherein 
determining the layout occurs prior to fabrication (Column 34, lines 1-4). 

Response to Arguments 
7. Applicant asserts that Hirota in combination with Blanchard fails to teach all 
elements of the claimed invention. Applicant points to embodiments of Blanchard 
wherein uniformly shaped microdots and uniform microdroplets are discussed. 
Applicant acknowledges that Blanchard teaches the microdrops can have different size, 
but asserts that Blanchard does not teach different sizes on a single array as claimed. 
The argument has been considered but is not found persuasive. As cited above, 
Blanchard teaches the resulting features have differing sizes (Column 9, lines 44-45) 
and specifically states "microdrops can vary in size and will depend on the intended use 
of the synthesized array". Therefore, in contrast to Applicant's assertion, Blanchard 
specifically teaches microdrops of different size. Furthermore, Applicant's assertion 
that the instant claims require "different sizes on a single array". The claims are not so 
limited. Instant Claim 2 (and dependent Claims 3-4) defines "at least two features are 
of different sizes". However, the claim does not define the different sizes on a single 
array as asserted. Furthermore, none of the other claims require different size 
features. Therefore, the arguments are not commensurate in scope with the claims. 

Applicant asserts that Hirota only teaches uniform spot diameter and therefore 
does not teach different feature size based on ligand. The argument has been 



Application/Control Number: 10/828,357 Page 15 

Art Unit: 1634 

considered but is not found persuasive. Hirota specifically teaches different spot sizes 
based on the ligand and its hybridization efficiency (Column 14, line 66-Column 15, line 
7). Applicant further argues that Hirota produces a DNA microarray by affixing DNA 
fragments and therefore does not in situ array fabrication as claimed. The assertion is 
noted but is not found persuasive to overcome the above rejection because the 
combination of Blanchard and Hirota teach all the elements of the invention as claimed. 

As discussed above, the combination of Blanchard and Hirota teach all elements 
of the invention as claimed. Both Blanchard and Hirota use piezo pumps to deposit 
droplets onto a support and both Blanchard and Hirota are interested in producing spots 
of different size. Hirota provides the element missing from Blanchard i.e. waveform 
modulation to produce different volumes and different spot sizes. And Blanchard 
provides the elements missing from Hirota i.e. array layout, computer controlled 
deposition and phosphoramidite. 

Hence, the combination of Blanchard and Hirota teaches all the elements of the 
claimed invention. It is maintained that the combination of Blanchard and Hirota make 
obvious the instantly claimed invention. 

Conclusion 

No claim is allowed. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BJ Forman whose telephone number is (571) 272-0741 . 
The examiner can normally be reached on 6:00 TO 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ram Shukla can be reached on (571 ) 272-0735. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

BJ Forman 
Primary Examiner 
Art Unit 1634 

/BJ Forman/ 

Primary Examiner, Art Unit 1634 



